GGAAGTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAAT 4 1 

ATGGCTGGTTCCCCAACATGCCTCACCCTCATCTATATCCTTTGGCAGCTCACAGGGTCA 101 

MAGSPTCLTLIYILWQLTGS 20 

GC AGCCTCTGGACCCGTGAAAGAGCTGGTCGGTTCCGTTGGTGGGGCCGTGACTTTCCCC 161 

A A SGPVKELVGSVGGAVTFP 40 

CTGAAGTCCAAAGTAAAGCAAGTTGACTCTATTGTCTGGACCTTCAACACAACCCCTCTT 221 

L KSKVKQVDSIVWTFNTTPL 60 

GTCACCATACAGCCAGAAGGGGGCACTATCATAGTGACCCAAAATCGTAATAGGGAGAGA 281 

VTIQPEGGTIIVTQNRNRER 80 

GTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAGCAAACTGAAGAAGAATGACTCA 341 

VDFPDGGYSLKLSKLK K I N D s1 100 

GGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCAGCCCTCCACCCAGGAGTAC 401 

GIYYVGIYSSSLQQPSTQEY 120 

GTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGTCACCATGGGTCTGCAGAGCAAT 4 61 

VLHVYEHLSKPKVTMGLQSN 140 

AA GAATGGCACC TGTGTGA CCAATCTGAC ATGCTGCATGGAACATGGGGAAGAGGATGTG 521 

K In a T 1 c V t I N t. "rl CCMEHGEEDV 160 

pTT>TaTnrrTr,r,aar,r.rrrTnr,r,r.rAAGCAGnCAATGAGTCCCATAATGGG 581 



WKALGQAA EZxHZZIh I N G S 1 I L 180 



COG ATCTCCTGGAGATGGGGAGAAAGTGATATGACCTTC ATCTGCGTTGCCAGGAACCCT 641 

PISWRWGESDMTFICVARNP 200 

GTCAGCAGAaASm:£l£AAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGCTGAT 701 

VSR 1 TT qH SPILARKLCEGAAD 220 



r-aprrnr-ATTrrTrraTnGTrrTrnTGTGTCTrrTGTTGGTGCCCCTCCTGCTCAGTCTC 7 61 
D P D S S Im v t, t> r. T, L L 2 E — L — L — L — S — lJ 240 

TTTGTACTGGGGCTATTTCTTTGGTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAA 321 



P V T, G T. P T. w F T. Ik RERQEEYIE 260 



GAGAAGAAGAGAGTGGAC ATTTGTCGGGAAACTCCT AAC ATATGCCCCCATTCTGGAGAG 881 

EKKRVDICRETPNICPHSGE 280 

AAC AC AGAGTACGACAC AATCCCTCAC ACT AAT AGAAC AATCCT AAAGGAAGATCCAGC A 941 

NTEYDTIPHTNRTILKEDPA 300 

AATACGGTTTACTCCACTGTGGAAATACCGAAAAAGATGGAAAATCCCCACTCACTGCTC 1001 

NTVYSTVEI PKKMENPHSLL 320 

ACGATGCCAGACACACCAAGGCTATTTGCCTATGAGAATGTTATCTAGACAGCAGTGCAC 1061 

TMPDTPRLFAYENVI* 335 

TCCCCTAAGTCTCTGCTCAAAAAAAAAACAATTCTCGGCCCAAAGAAAACAATCAGAAGA 1121 

ATTC ACTGATTTGACT AGAAAC ATC AAGGAAGAATGAAGAACGTTGACTTTTTTCCAGGA 1181 

TAAATTATCTCTGATGCTTCTTTAGATTTAAGAGTTCGTAATTCCATCCACTGCTGAGAA 1241 

ATCTCCTC AAACCC AGAAGGTTTAATC ACTTC ATCCC AAAAATGGGATTGTGAATGTC AG 1301 

CAAACCATAAAAAAAGTGCTTAGAAGTATTCCTATAGAAATGTAAATGCAAGGTCACACA 1361 

TATTAATGACAGCCTGTTGTATTAATGATGGCTCCAGGTCAGTGTCTGGAGTTTCATTCC 1421 

ATCCCAGGGCTTGGATGTCAGGATTATACCAAGAGTCTTGCTACCAGGAGGGCAAGAAGA 1481 

CCAAAACAGACAGACAAGTCCAGCAGAAGCAGATGCACCTGACAAAAATGGATGTATTAA 1541 

TTGGCTCTATAAACTATGTGCCCAGCACTATGCTGAGCTTACACTAATTGGTCAGACGTG 1601 

CTGTCTGCCCTCATGAAATTGGCTCC AAATGAATGAACTACTTTC ATGAGCAGTTGTAGC 1661 

AGGCCTGACCACAGATTCCCAGAGGGCCAGGTGTGGATCCACAGGACTTGAAGGTCAAAG 1721 

TTCACAAAGATGAAGAATCAGGGTAGCTGACCATGTTTGGCAGATACTATAATGGAGACA 1781 

CAGAAGTGTGCATGGCCCAAGGACAAGGACCTCCAGCCAGGCTTCATTTATGCACTTGTG 1841 

CTGCAAAAGAAAAGTCTAGGTTTTAAGGCTGTGCCAGAACCCATCCCAATAAAGAGACCG 1901 

AGTCTGAAGTC AC ATTGTAAATCT AGTGT AGGAGACTTGGAGTC AGGC AGTGAGACTGGT 1961 

GGGGCACGGGGGGCAGTGGGTACTTGTAAACCTTTAAAGATGGTTAATTCATTCAATAGA 2021 

TATTTATTAAGAACCTACTATGCGGCCCGGCATGGTGGCTCACACCTGTAATCCCAGCAC 2081 

TTTGGGAGGCCAAGGTGGGTGGGTCATCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAA 2141 

CATGGTGT^ACCCCATCTCTACTAAAGATCAAAATTTGCTGAGCGTGGTGGTGTGCACCT 2201 



FIGURE 2 



GTATCCCAGCTACTCGAGAGGCCAAGGCATGAGAATCGCTTGAACCTGGAGGTGAGGTTG 22 61 
CAGTGAGCTGAGATGGCACCACTGCACTCCGGCCTAGGCAACGAGAGCAAAACTCCAATA 2321 
CAAACAAACAAACAAACACCTGTGCTAGGTCAGTCTGGCACGTAAGATGAACATCCCTAC 2381 
CAACACAGAGCTCACCATCTCTTATACTTAAGTGAAAAACATGGGGAAGGGGAAAGGGGA 24 41 
ATGGCTGCTTTTGATATGTTCCCTGACGCATATCTTGAATGGAGACCTCCCTACCAAGTG 2501 
ATGAAAGTGTTGAAAAACTTAAT AACAAATGCTTGTTGGGC AAG AATGGGATTGAGGATT 2561 
ATCTTCTCTCAGAAAGGCATTGTGAAGGAATTGAGCCAGATCTCTCTCCCTACTGCAAAA 2 621 
CCCTATTGTAGTAAAAAAGTCTTCTTTACTATCTTAATAAAAC AGATATTGTGAGATTCA 2 681 
C AT AAAAAAAAAAAAAAAAAAAA 



FIGURE 2 (continued) 



CCATCCTAATACGACTCACTATAGGGCTCGAGCGGCCGCCCGGGCAGGTTTCAAGTTCCA 
I + + + + + + 



CGTTCCCTACTGCTAAGAGTCTTAGCTTACAAAAGATATTCTTGTAAGCCAAGTGTGAAG 
51 + + -f + + + 



TTAATCACGACAACCAAAGGTTTGCT7VACATAGAGGAAGAGCTCTCATCAATAGGGGAAC 
121 + + + + + + 



AG/^GTCTCAGCGACAAGCTTATGAAAGAATGGCTGTCTCAAGGGCTCCAACACCCGAC 

181 + + + + + + 

MAVSRAPTPD 



TCCGCCTGTCAGAGGATGGTCTGGCTCTTTCCACTTGTCTTCTGCCTCGGCTCAGGGAGT 

241 + + + + + + 

SACQRMVWLFPLVFCLGSGS 



GAAGTTTCACAGAGCAGCTCAGACCCCCAGCTAATGAATGGCGTTCTAGGAGAGTCTGCA 

301 + + + 

EVSQSSSDPQLMNGVLGESA 



GTTCTTCCTCTAAAGCTTCCTGCAGGGAAGATAGCCAATATCATCATCTGGAATTATG/yV 

361 + + + + + 

VLPLKLPAGKIANIIIWNYE 



TGGGAAGCGTCACAAGTCACTGCCCTCGTTATCAACCTAAGTAATCCTGAAAGTCCACAA 

421 + + + + + ^ 

WEASQVTALVINLSNPESPQ 



ATCATGAACACTGATGTAAAGAAGAGACTGAACATCACCCAGTCCTACTCCCTGCAAATC 

481 + + + + + 

IMNTDVKKRLNITQSYSLQI 



AGCAACCTTACCATGGCAGACACAGGATCATACACTGCGCAGATAACCACAAAGGACTCT 

541 + + + + + + 

SNLTMADTGSYTAQITTKDS 



GAAGTGATCACCTTCAAATATATTCTGAGGGTCTTTGAACGATTGGGTAACTTAGAAACT 

601 + + T + ^ 

EVITFKYILRVFERLGNLET 



FIGURE 3 



ACCAACTATACTCTCCTGCTAGAGAATGGGACCTGCCAGATACACCTGGCCTGTGTTTTG 

661 + + + + + + 

TNYTLLLENGTCQIHLACVL 



AAGAATCAAAGTCAAACTGTCTCAGTTGAGTGGCAAGCCACAGGATU^CATCTCTTTAGGA 

721 + + + + + + 

KNQSQTVSVEWQATGNI SLG 



GGACCAAATGTCACTATCTTTTGGGACCCGAGGAATTCTGGTGACCAGACTTACGTCTGC 

781 + + + + + + 

GPNVTI FWDPRNSGDQTYVC 



AGAGCCAAGAATGCTGTCAGCAATTTGTCAGTCTCTGTTTCGACCCAGAGTCTCTGCAAA 
841 + + + + -f + 

RAKNAVSNLSVSVSTQSLCK 



GGGGTTCTAACTAATCCACCCTGGAATGCAGTATGGTTTATGACTACAATTTCAATAATC 

901 + + + + 4- + 

GVLTNP PWNAVWFMTT I S I I 



AGTGCAGTCATACTCATCTTTGTGTGCTGGAGCATACATGTTTGGAAGAGAAGAGGTTCT 

961 + + + + + + 

SAVILI FVCWSIHVWKRRGS 



CTTCCTTTGACTAGCCAACATCCAGAGTCCTCCCAGAGCACAGATGGCCCAGGCTCTCCA 

1021 + + + + + 

LPLTSQHPESSQSTDGPGSP 



GGGAACACTGTGTATGCACAAGTCACTCGTCCAATGCAGGAAATGAAAATCCCAAAACCT 

1081 + + + + + + 

GNTVYAQVTRPMQEMKI PKP 



ATCAAAAATGACTCCATGACAATTTACTCCATAGTTAATCATTCCAGAGAGGAAACAGTG 

1141 + + + + + + 

IKNDSMTIYSIVNHSREETV 



GCTTTAACCGGCTATAACCAACCCATTACCCTGAAGGTTAACACTTTAATCAACTATAAC 

1201 + + + + + 

ALTGYNQPITLKVNTLINYN 



TCCTGAAGGAAGAGCACTGCAGTGACTTGAGGAAATTAAACAATGCTGTCACCACAGCTC 

1261 + + + + + + 

S * 



FIGURE 3 (continued) 



TGGCTTAGATTAATGAAGTCAGCATCTCTGGAGATTGAGCGCTGCCATTTGCATTGTTCA 
1321 + + ^ ^ 

AACGCTTTCTAGGTGGTATGGTGAGATGCCAGAGGGCTAAGGGCCATTATAGCAGGGTAG 
1381 + + + + ^ ^ 

TTTGACTAGGAATACATAAGATAGAAAGCCTAGAATCGTATCATTGAAAGGGACAATGGA 
1441 + + + 

CCTAAGAGAAGTGGAATAAAATTGTGTCACACAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
1501 + + + + ^ ^ 



CTTGT 
1561 1555 



FIGURE 3 (continued) 



Apex-3 nucleotide with translation 



GAATTCGAATTCGGGACTTTCCAGAAGGACCACAGCTCCTCCCGTGCATCCACTCGGCCT 
I + + + -f + + 



S XT 



GGGAGGTTCTGGATTTTGGCTGTCGAGGGAGTTTGCCTGCCTCTCCAGAGAAAGATGGTC 

51 + + + + + + 

M V 



ATGAGGCCCCTGTGGAGTCTGCTTCTCTGGGAAGCCCTACTTCCCATTACAGTTACTGGT 

121 + + + + + + 

MRPLWSLLLWEALLPITVTG 



GCCCAAGTGCTGAGCAAAGTCGGGGGCTCGGTGCTGCTGGTGGCAGCGCGTCCCCCTGGC 

181 + + + + 

AQVLSKVGGSVLLVAARPPG 



TTCCAAGTCCGTGAGGCTATCTGGCGATCTCTCTGGCCTTCAGAAGAGCTCCTGGCCACG 

241 + + + + + + 

FQVREAIWRSLWPSEELLAT 



TTTTTCCGAGGCTCCCTGGAGACTCTGTACCATTCCCGCTTCCTGGGCCGAGCCCAGCTA 

301 + + + + + 

FFRGSLETLYHSRFLGRAQL 



CACAGCAACCTCAGCCTGGAGCTCGGGCCGCTGGAGTCTGGAGACAGCGGCAACTTCTCC 

351 + + + + + + 

HSNLSLELGPLESGDSGNFS 



GTGTTGATGGTGGACACAAGGGGCCAGCCCTGGACCCAGACCCTCCAGCTCAAGGTGTAC 

421 + + + 

VLMVDTRGQPWTQTLQLKVY 



GATGCAGTGCCCAGGCCCGTGGTACAAGTGTTCATTGCTGTAGAAAGGGATGCTCAGCCC 

481 + + + 

DAVPRPVVQVFIAVERDAQP 



TCCAAGACCTGCCAGGTTTTCTTGTCCTGTTGGGCCCCCAACATCAGCGAAATAACCTAT 

541 + + + + + 

SKTCQVFLSCWAPNISEITY 



FIGURE 4 



AGCTGGCGACGGGAGACAACCATGGACTTTGGTATGGAACCACACAGCCTCTTCACAGAC 

601 + + + + *^ 

SWRRETTMDFGMEPHSLFTD 



GGACAGGTGCTGAGCATTTCCCTGGGACCAGGAGACAGAGATGTGGCCTATTCCTGCATT 

661 + + + + 

GQVLSI SLGPGDRDVAYSCI 



GTCTCCAACCCTGTCAGCTGGGACTTGGCCACAGTCACGCCCTGGGATAGCTGTCATCAT 

721 + + + + + 

VSNPVSWDLATVTPWDSCHH 



GAGGCAGCACCAGGGAAGGCCTCCTACAAAGATGTGCTGCTGGTGGTGGTGCCTGTCTCG 

781 + + + 

EAAPGKASYKDVLLVVVPVS 



CTGCTCCTGATGCTGGTTACTCTCTTCTCTGCCTGGCACTGGTGCCCCTGCTCAGGGAAA 

841 + + + + + + 

LLLMLVTLFSAWHWCPCSGK 



7VAGAAAAAGGATGTCCATGCTGACAGAGTGGGTCCAGAGACAGAGAACCCCCTTGTGCAG 

901 + + + 

KKKDVHADRVGPETENPLVQ 



GATCTGCCATAAAGGACAATATGAACTGATGCCTGGACTATCAGTAACCCCACTGCACAG 

961 + + + + 

D L P * 



GCACACGATGCTCTGGGACATAACTGGTGCCTGGAAATCACCATGGTCCTCATATCTCCC 
1021 + + + + 



ATGGGAATCCTGTCCTGCCTCGAAGGAGCAGCCTGGGCAGCCATCACACCACGAGGACAG 
1081 + + + + 



GAAGCACCAGCACGTTTCACACCTCCCCCTTCCCTCTCCCATCTTCTCATATCCTGGCTC 
1141 + + + ^ ^ 



TTCTCTGGGCAAGATGAGCCAAGCAGAACATTCCATCCAGGACACTGGAAGTTCTCCAGG 
1201 + + + 



FIGURE 4 (continued) 



if a 



ATCCAGATCCATGGGGACATTAATAGTCCAAGGCATTCCCTCCCCCACCACTATTCATAA 
1261 + + + + + + 



AGTATTAACCAACTGGCACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
1321 + + + + + + 



AAAAAAAAAAAAAAAG G GC G GCCGCCCG 
1381 + + 1408 



FIGURE 4 (continued) 
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FIGURE 5 
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FIGURE 7 
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Peptides in APEX-lIg 

1 MAGSPTCLTL lYILWQLTGS AASGPVKELV GSVGGAVTFP LKSKVKQVDS 
51 IVWTFNTTPL VTIQPEGGTI IVTQNRNRER VDFPDGGYSL KLSKLKKNDS 
101 GIYYVGIYSS SLQQPSTQEY VLHVYEHLSK PKVTMGLQSN KNGTCVTNLT 
151 CCMEHGEEDV lYTWKALGQA ANESHNGSIL PISWRWGESD MTFICVARNP 
201 VSRNFSSPIL ARKLCEGAAD DPDSS HP humanlgGl H-CH2-CH3 



Bold- Predicted signal sequence, which will be cleaved in mature 
protein HP - junction sequence resulting from the BamHl enzyme site. 



FIGURE 10 



Peptides in APEX-2mIg 



1 MAVSRAPTPD SACQRMVWLF PLVFCLGSGS EVSQSSSDPQ LMNGVLGESA 

51 VLPLKLPAGK lANIIIWNYE WEASQVTALV INLSNPESPQ IMNTDVKKRL 

101 NITQSYSLQI SNLTMADTGS YTAQITTKDS EVITFKYILR VFERLGNLET 

151 TNYTLLLENG TCQIHLACVL KNQSQTVSVE WQATGNISLG GPNVTIFWDP 

201 RNSGDQTYVC RAKNAVSNLS VSVSTQSLCK GVLTNPPW HP - murine 
IgG2a H-Ch2-CH3 



Bold- Predicted signal sequence, which will be cleaved in the mature 
protein HP - junction sequence resulting from the BamHl enzyme site 
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FLAG-APEX- 1 



MPMGSLQPLATLYLLGMLVASCLGDrKDDDDKSGPVKELVGSVGGAVTFP 

LKSKVKQVDSIVWTFNTTPLVTIQPEGGTIIVTQNRNRERVDFPDGGYSLKLSKLKKNDS 
GIYYVGIYSSSLQQPSTQEYVLHVYEHLSKPKVTMGLQSNKNGTCVTNLTCCMEHGEEDV 
lYTWKALGQAANESHNGSILPISWRWGESDMTFICVARNPVSRNFSSPILARKLCEGAAD 
DPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKRERQEEYIEEKKRVDICRETPNICPHSGE 
NTEYDTIPHTNRTILKEDPANTVYSTVEIPKKMENPHSLLTMPDTPRLFAYENVI* 



MPMGSLQPIATLYLLGMLVASCLG sequence from human CDS signal peptide, 
DYKDDDDK is the FLAG peptide 



FIGURE 15 



FLAG-APEX-2 



MPMGSLQPLATLYLLGMLVASCLG PyKDDDDK SEVSQSSSDPQLMNGVLGESA 

VLPLKLPAGKIANIIIWNYEWEASQVTALVINLSNPESPQIMNTDVKKRLNITQSYSLQI 
SNLTMADTGSYTAQITTKDSEVITFKYILRVFERLGNLETTNYTLLLENGTCQIHLACVL 
KNQSQTVSVEWQATGNISLGGPNVTIFWDPRNSGDQTYVCRAKNAVSNLSVSVSTQSLCK 
GVLTNPPWNAVWFMTTISIISAVILIFVCWSIHVWKRRGSLPLTSQHPESSQSTDGPGSP 
GNTVYAQVTRPMQEMKIPKPIKNDSMTIYSIVNHSREETVALTGYNQPITLKVNTLINYNS* 



MPMGSLQPLATLYLLGMLVASCLG sequence from human CDS signal peptide, 
DYKDDDDK is the FLAG peptide 



FIGURE 16 



